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x-archive-meta-abstract: The quantum mechanical correlation problem, involving the evaluation of expectation values of many particle operators for a given eigenstate, is formulated, by means of the matrix sum rule, in terms of unobservable or virtual one particle transit ions to other eigenstates of the system. This formulation is set forth for the two-fold purpose of both demonstrating the nature of the many particle correlations from the point of view of matrix mechanics, and making possible the derivation of sum rules which may be used in their analysis. The analysis shows that the transition integrals <a|Ai|a'> and < a|Aj|a> , where Ai and Aj are arbitrary one particle operators involving the ith and jth particles, respectively, are not necessarily equal, since such transitions can involve quantum states of different coordinate symmetry, i.e., the antisymmetric and symmetric states when N = 2, and the states of mixed symmetry, in addition, when N = 3. The indistinguishability principle is demonstrated to require only that [equation not included]. By detailed analysis of one particle transitions to states of various symmetries, the relationship between the various one particle transitions is determined. The expectation value for an antisymmetric state of the two particle operator Si=j Ai � Aj is found to be [equation not included] where the sum a'A is over all antisymmetric states, and the sum a'N is over all the nonantisymmetric states. This equation is used to obtain an approximate relation between these expectation values and observable quantities. From the Heisenberg commutation relations, the sum rule [equation not included] is obtained and used to demonstrate some general properties of systems in the nonrelativistic approximation.
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